P rofessional medical associations recommend that physicians who treat patients with human immunodeficiency virus (HIV) have some form of disease-specific expertise, based on evidence from the United States that certain types of board certification and high HIV patient volume (''experience'') are associated with indicators of better quality care such as lower patient mortality, increased use of appropriate medications, and fewer hospitalizations. 1, 2 In one of the first published studies on the effectiveness of HIV expertise, Kitahata et al. 3 categorized 125 physicians into ''least, moderate, and most'' levels of experience and found that patients of the moderately and most-experienced physicians had progressively lower relative risks of death. Earlier studies found that patients of several types of specialists were prescribed antiretroviral therapy sooner 4 and hospitalized less frequently 5 than were patients of generalists. More recently, tests of physician knowledge showed that infectious diseases certification and high HIV experience were independently associated with responding correctly to questions about the appropriate use of antiretroviral and prophylactic therapy. 6, 7 The importance of physician expertise has also come to the attention of state policymakers, as evidenced by the recent enactment of laws requiring managed care plans to give their HIV-positive enrollees the option to self-refer to specialists. 8 This legislation, however, does not apply to persons who are uninsured or not enrolled in managed care plans. Further, relatively generous insurance coverage does not guarantee that HIV patients will see physicians who are best suited for treating their health problems. As noted in a recent Institute of Medicine report, 9 racial/ethnic minorities with HIV, regardless of insurance coverage, generally have worse access to care than do whites. African Americans and Latinos in particular have fared poorly on each of the outcomes that evidence suggests is improved by the care of physicians whose training or clinical experience would make them eligible for certification as ''HIV specialists.'' 2 Specifically, members of these racial/ ethnic minority groups have greater odds of dying, 10, 11 lower odds of receiving antiretroviral therapy, 12, 13 and more frequent hospital admissions 14 compared with whites.
Previous research has helped to establish infectious diseases training and clinical experience as defining components of HIV expertise by examining the relationship of these provider characteristics with indicators of health care quality. 15, 16 However, the lack of any studies on racial/ethnic differences in the use of physicians with HIV expertise represents a considerable gap in the health disparities literature. The present study addresses the extent to which the potential benefit of having a physician with HIV-related expertise is realized for all persons in care for HIV in the United States. Using data from the nationally representative HIV Cost and Services Utilization Study (HCSUS), we estimate the association of patient race/ ethnicity with the use of physicians who have infectious diseases training or high HIV patient volume, while also accounting for the potential effects that patient health status, socioeconomic status, other demographic characteristics, and geographic variation in specialist supply might have on their care. Based on previous evidence of individual and institutional barriers to health services for racial/ethnic minorities, 9 we hypothesize that patients of African-American, Latino, and other racial/ethnic minority backgrounds are less likely than are whites to have regular physicians with HIV-related expertise.
METHODS
Full details of the design are available elsewhere. 17 The reference population consists of adults with known HIV infection who made at least 1 visit for regular care to a nonmilitary, nonprison medical provider other than an emergency department at some point between January and March 1996. The HCSUS used a multistage design in which geographic areas, medical providers, and then patients were sampled. 18 
DATA SOURCE: THE HCSUS PATIENT SURVEY
A prospective cohort design was used for this survey, with patients participating in 3 waves of structured interviews. After obtaining informed consent, interviews were conducted using computer-assisted programs. Of the 4,042 eligible subjects, 2,864 (71%) completed baseline interviews. The average interview was approximately 90 minutes long and included questions on service use, health status, and sociodemographic characteristics. Baseline interviews were conducted between January 1996 and April 1997, and first follow-up interviews were conducted between December 1996 and July 1997.
DATA SOURCE: THE HCSUS PROVIDER SURVEY
Using a cross-sectional design, the investigators also distributed a self-administered questionnaire to physicians. At the first follow-up interview, patients were asked to identify the provider who was most important to their HIV care. If this provider could not be identified, a provider was chosen based on the first available information from the patient in the following list: 1) the most recent provider reported at first follow-up; or 2) the non-HIV primary care provider reported at first follow-up; or 3) the HIV primary care provider reported at baseline; or 4) the non-HIV primary care provider reported at baseline. Of the 734 providers named by patients, 571 (78%) had a confirmed identity and mailing address and were sent the questionnaire. A total of 411 providers returned completed questionnaires (72% response rate). There were 2,609 patients who identified a provider through one of the approaches described above. Of those patients, completed provider survey data were received for 1,894 (73%). Because specialty data on nonresponding physicians were obtained from the AMA for another 313 patients, 19 77% of the baseline patient sample had data for the infectious diseases specialist variable.
DEPENDENT VARIABLES
The dependent variables refer to characteristics of the physicians caring for HIV patients. Data from the HCSUS provider survey were used to create a variable that categorized physicians as infectious diseases specialists versus generalists/other specialists. The physicians also reported their current number of HIV patients at the time they completed the questionnaire. We analyzed the patient volume variable in continuous form.
INDEPENDENT VARIABLES
Data on patient characteristics were taken from the baseline interview. The key independent variable in this analysis was race/ethnicity, which was categorized as African-American, Latino, white, and ''other.'' Persons who self-reported as black Hispanic were categorized as Latino. Persons who self-reported as Alaskan Native, American Indian, Asian, Pacific Islander, or mixed racial background were grouped together as ''other,'' because of sample size considerations. Additional sociodemographic variables included in the analysis were gender, primary mode of HIV exposure, education, and annual household income. Primary mode of HIV exposure was categorized as heterosexual contact, male homosexual contact, injection drug use, and other exposure (i.e., hemophilia, infected blood transfusion, or unknown). Education was categorized as bachelor's degree or higher, associate degree or some college, high school diploma or general equivalency degree, and less than high school or no degree. Annual income was categorized as > $25,000, between $10,001 and $25,000, between $5,001 and $10,000, and $5,000.
Variables for other patient sociodemographic characteristics were included in the analyses. Insurance type was categorized as private fee for service (FFS), private health maintenance organization (HMO), Medicaid, Medicare, and none. We included a dichotomous variable indicating whether patients could self-refer to specialists (rather than being required to obtain authorization). A dichotomous variable indicating whether respondents had a case manager was included, as case managers frequently refer clients to health care providers. Because patients with a larger number of close friends might have access to more information about available physicians, we included a variable indicating the number of friends with whom respondents felt they could ''talk to about private matters or call on for help.'' This variable was categorized as none, 1 or 2, 3 or 4, and 5 or more close friends. We also included a dichotomous variable indicating whether respondents were living in households with children, because caregiving responsibilities could impede access to specialists.
Two health status measures were included to account for the potential effect of disease severity on access to expert physicians. We included self-reported data on helper T4 lymphocyte (CD4) count, categorized as less than 50, between 50 and 199, between 200 and 499, and greater than 500. We also included a variable for disease stage that indicated whether respondents were asymptomatic, symptomatic, or diagnosed with AIDS. 20 Availability of health care providers could also affect whether participants had physicians with HIV-related expertise. For this reason, we created the following 2 specialist supply variables with data from the Area Resource File 21 : the proportion of active physicians who were infectious diseases specialists and the proportion of active physicians who were internists, aggregated at the MSA level. We added total active physician supply to normalize the effects of the specialist physician variables. The 40 patients who did not live in MSAs (1.4% of the baseline sample) were assigned the mean values of the supply variables for all non-MSAs in their respective geographic regions (Midwest, Northeast, South, West).
STATISTICAL ANALYSES
The patient is the unit of analysis. We calculated unweighted frequencies and weighted proportions of categorical variables, and weighted means and standard deviations of continuous variables. A multivariate logistic regression model was fitted for the dichotomous dependent variable that defined physician expertise as infectious diseases specialty (vs generalist/other). Odds ratios (ORs) and 95% confidence intervals (CIs) were calculated. Because the prevalence of the outcome was greater than 10% in this analysis, odds ratios would overestimate the risk ratio. Using the method suggested by Zhang and Kai, 22 the point estimates for the independent variable of primary interest, race/ethnicity, were adjusted to approximate the risk ratio (adjusted parameters are presented in the text).
For the analysis of HIV patient volume, negative binomial regression was used instead of linear regression because it is a skewed continuous variable that can take only a limited range of values. The negative binomial is similar to the Poisson model, but it does not require the dependent variable to be a count of independent events with variance equal to the mean. 23 We calculated incident rate ratios (IRRs) and 95% confidence intervals (CIs). To aid interpretation, we also present predictive margins for the point estimates in the text. For racial/ethnic minorities, the predictive margin is an estimate of how much the HIV patient caseload of their physicians differs, on average, from the physicians of whites.
As a sensitivity analysis, we estimated the model of access to infectious diseases specialists excluding patients whose physicians had ''other'' types of board certification (n =140), because this category may have included immunologists, oncologists, or other physicians who have extensive training relevant to HIV.
We used the results for race/ethnicity from the logistic regression analysis as a test of the hypothesis that minority patients were less likely than were whites to have infectious diseases specialists as a regular source of care. Results from the negative binomial regression were used to test the hypothesis that the physicians of minority patients had, on average, lower HIV patient caseloads than did the physicians of whites, adjusting for other variables. Covariates were included in the multivariate models because of their bivariate associations with the dependent variables, or because they seemed conceptually important for their content.
We created several weights to adjust for differential selection probabilities across subgroups of the population, for nonresponse, and for the fact that some patients had more than one opportunity to enter the sample. To permit inference to the reference population, these weights were applied to all analyses. The Stata software program was used to adjust standard errors for the complex survey design (Release 8.0, Stata Corporation, College Station, TX). Table 1 shows the characteristics of the sample. Approximately 33% of respondents were African-American, 15% were Latino, 49% were white, and 3% identified as Alaskan Native, American Indian, Asian, Pacific Islander, or of mixed racial background. Among patients with data on physician residency training (n =2,207), 44% had an infectious diseases specialist as a regular source of care. The average HIV volume for the physicians was 339 patients. Infectious diseases specialists had a higher average HIV patient volume than did internists and other specialists, at 411 versus 290 HIV patients (not shown). The majority of patients were men (77.2%), and approximately half the sample was exposed to HIV through sex with other men (48.2%). Findings on other patient characteristics suggest that a large proportion of the sample was from disadvantaged backgrounds. For example, 25% of participants had not finished high school. Nearly 20% of patients had no health insurance, and the same proportion had annual household incomes under $5,000.
RESULTS

Patient Race/Ethnicity and Physician Expertise
Results from the analysis of having an infectious diseases specialist are shown in Table 2 . The hypothesis that racial/ethnic minorities would be less likely than whites to have physicians with HIV-related expertise is supported by the odds ratio for African-American patients, who had approximately 40% lower odds of having infectious diseases specialists than did whites (OR, 0.60; 95% CI, 0.37 to 0.95). The adjusted risk ratio 22 for the point estimate was 0.71. Persons of Alaskan Native, American Indian, Asian, Pacific Islander, or mixed racial background had approximately 56% lower odds of having infectious diseases specialists than did whites (OR, 0.44; 95% CI, 0.23 to 0.83). The adjusted risk ratio 22 for this point estimate was 0.57. We found no differences between Latinos and whites in this analysis. None of these results were appreciably affected in the sensitivity analysis that omitted patients whose physicians had ''other'' types of board certification.
Results from the patient volume analysis did not support the hypothesis that the physicians of minority patients had less HIV experience than did the physicians of white patients (Table 3 ). In fact, the physicians seen by Latinos had a 24% greater HIV caseload than did the physicians of white patients (IRR, 1.24; 95% CI, 1.03 to 1.50), adjusting for the other variables in the model. The predictive margin for the point estimate was 26 (i.e., the physicians of Latino patients had, on average, 26 more HIV patients in their caseloads than did the physicians of whites).
Illness was associated with having physicians with more expertise. The physicians of asymptomatic patients had, on average, a lower HIV caseload than did the physicians of AIDS patients, and asymptomatic patients also had lower odds of having specialists. However, the physicians of patients in the lowest CD4 count category (0-50 t cells) had lower HIV caseloads in their care than did physicians of patients with CD4 counts of 500 or more.
Several sociodemographic variables were associated with having a physician with HIV expertise. Having 3 or 4 friends was associated with having a less-experienced physician, compared with patients having 5 or more close friends. Women had greater odds of having an infectious diseases specialist as a regular source of care than did men. Persons living in households with children had greater odds of having infectious diseases specialists, compared with those living in an all-adult household. Patients with case managers had greater odds of having an infectious diseases specialist than did patients without case managers.
DISCUSSION
Research has identified racial/ethnic disparities in the use of important HIV services such as highly active antiretroviral therapy 13 and prophylaxis for pneumonia. 24 Although these services could be considered examples of specialty care, previous work has not addressed racial/ethnic differences in access to physicians whose training or experience would qualify them as HIV specialists. Even after controlling for important determinants of access such as insurance coverage, income, and physician supply, these findings suggest that patients of African-American, Alaskan Native, American Indian, Asian, Pacific Islander, or mixed racial backgrounds are less likely than are whites to have infectious diseases specialists as a regular source of care. Explanations for these findings include the possibility that physicians do not refer minority patients to specialists or other experienced providers as often as they do white patients, or that specialists are less likely to accept these patients for ongoing care. Future studies specifically designed to explain these disparities in access to expert physicians will be useful in this regard. Regardless of the reason for these findings, however, the lower use of expert physicians by minorities would likely contribute to worse health outcomes. 3 Therefore, clinicians and administrators should make greater efforts to see that patients from disadvantaged minority backgrounds are referred to expert physicians as appropriate.
Contrary to our hypothesis, the physicians of Latino patients had higher HIV caseloads than did those of whites. It is possible that the physicians of Latinos treated more HIV patients because they were particularly interested in the HIV-affected population, which is increasingly composed of individuals of racial/ethnic minority backgrounds. The supply of higher-volume physicians may also vary across settings and local geographic areas in ways that place Latinos at an advantage relative to whites. Unfortunately, the variables that were available to use as controls for physician supply were measured at the MSA level.
Other positive findings from the multivariate analysis warrant discussion. The findings suggest that care coordination may improve patient access to physicians with HIV expertise. Having a case manager was associated with receiving care from an infectious diseases specialist, suggesting that efforts to link HIV patients to the health services system through case management are effective. 25 Because the demands of raising children appear to deter poor people from seeking needed health care, 26, 27 we did not expect that having children would be associated with better access to specialists. However, because families use more health services than do single people, one possible explanation is that HIV patients with children have more frequent contact with the health care system and, consequently, more opportunities to find specialist physicians than do patients without children. Similar explanations have been suggested for the association of female gender and service use in the general population, an assertion that is also supported by the gender result from our infectious diseases specialist model. Disease severity was associated with access to physician expertise, as shown by the finding that asymptomatic patients were only two thirds as likely as AIDS patients to have infectious diseases specialists. We expected that having a greater number of close friends would be associated with having expert physicians, mainly because friends can be relied upon for help such as transportation. Our finding ran counter to this hypothesis, however. It is possible that this variable is capturing some of the effect of poor health status on access. People who are seriously ill with HIV are less able to maintain social relationships, but they are more likely to need and use HIV specialists.
Limitations
There are obvious limitations to using one racial/ethnic category for persons of such heterogeneous backgrounds as Alaskan Native, American Indian, Asian, Pacific Islander, and mixed race. Future population-based studies could avoid this limitation by oversampling individuals from these racial and ethnic groups. Another limitation is the cross-sectional design of this study. Although it makes sense that the care coordination mechanisms of case management would increase access to physicians, patients with an overall tendency to select expert providers may have also sought out and obtained this enabling service. This potential simultaneity bias limits our interpretation of this result; however, the inclusion of these variables also supports the validity of the race/ethnicity finding, because it reduced the amount of variation in the dependent variables that could be explained by patient race/ethnicity. The data are from surveys conducted in 1996 and 1997, at the beginning of the highly active antiretroviral therapy (HAART) era. Although available antiretrovirals and use of HAART has changed since that time, 28 there is, to our knowledge, no evidence that the use of HIV-expert physicians by racial/ethnic minorities has changed. Finally, it is important to note that omitted regressors describing the patient-provider relationship or patient attitudes such as trust or satisfaction may have affected physician utilization. Although relationship and attitudinal measures were not included in our models, we may 
Implications
Policymakers could employ a variety of strategies to reduce disparities in access to physicians with HIV expertise. The Health Resources and Services Administration (HRSA) and more than 40 states offer educational loan repayments and scholarships to recruit primary care physicians, but not specialists, into health professional shortage areas. 31 Although broadening the eligibility of these programs might encourage specialists to practice in underserved minority communities, our analysis suggests that addressing supply variation alone will not eliminate racial/ethnic disparities in access to HIV care. Currently, HRSA supports the National HIV/AIDS Clinicians' Consultation Center, a telephone service from which providers can receive individualized advice on HIV care. In 2004, approximately 50% of requests to this consultation service concerned the care of racial/ethnic minority patients (R. Goldschmidt, MD, personal communication, 2004). Initiatives to increase cultural competence such as physician and consumer education and the provision of language translation services may also help clinicians to better serve minority patients with HIV. 32, 33 The availability of life-prolonging treatments makes the elimination of disparities in access to HIV care more important than ever. 
